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procedure construct (the expression procedure), our abilily to manipulate programs in 
that language is greatly facilitated. The expression procedure provides a means of 
expressing information not just about the properties of individual program elements, 
but also about the way they relate to each other. 


A set of three operations --- abstraction, application, and composition ---for 
transforming programs in this extended language is presented. We prove using 
operational semantics that these operations preserve the strong equivalence of 
programs. The well-known systems of Burstall and Darlington and of Manna and 
Waldinger are both based on an underlying rule system that does not have this 
property. 


Our transformation system ts illustrated with several small examples, which are 
examined in detail to give insight to the heuristic problems of program development. 
A tactic of program specialization is shown to underlie many of these derivations. 
While we present no implemented system, some consideration is given to issues 
related to the development of programming tools. 


The practical value of our approach is demonstrated in the systematic development 
of a partial family tree of parsing algorithms, similar in spirit to the treatment of 
sorting by Darlington and by Green and Barstow. Several intricate parsing algorithms 
(Earley’s, Cocke-Younger-Kasami, and Top-Down) are derived in detail. 
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The practical value of our approach is demonstrated in the systematic development 
of a partial family tree of parsing algorithms, similar in spirit to the treatment of 
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